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(54) Title: 



A SYSTEM AND A METHOD FOR PROTECTING AN ELECTRIC MOTOR AND ITS CONTROL CIRCUIT, AND AN 
ELECTRIC MOTOR 



(57) Abstract 

A system and a method for protecting electric 
motors and their respective control circuits are described, 
wherein it is possible to distinguish whether a situation 
of surge current results from a overload or from a 
short-circuit on the motor (1). This is achieved by means 
of a system for protecting an electric motor (1) and its 
control circuit (2), the motor speed control being carried 
out by means of a set of switches (Ch), the system 
comprising a control central (7) capable of measuring the 
electricity conduction time (T c ) of each of the switches 
(Ch) and to measure the time (T d ) passed between the 
beginning of conduction of one of the switches (Ch) and 
the occurrence of a surge current, the central (7) making 
a comparison of said times (T d , T c ) and being capable 
of determining whether said surge current results from an 
overload or a short-circuit of the electric motor (1) or 
on one of the switches (Ch). The invention also refers 
to a method for protecting an electric motor ( 1 ) and its 
control circuit (2), the speed control of which is carried 
out by means of a set of switches (Ch), wherein the method 
comprises a step of measuring the electricity conduction 
time (T c ) of each of the switches (Ch), a step of measuring 
the time (T d ) passed between the beginning of conduction 
of one of the switches (Ch) and the occurrence of a 
surge current, and a step of comparing said times (Td, T c ) 
and consequently determining whether said surge current 

Z^^ZZ^L^Z L^r^fo an e .e« ri c mo.o, (., tha, is controUed oya of switches (Ch). .he con.ro, of 

switches (Ch) being carried out by a control central (7) capable of measuring and comparing said times (T d , I c ). 
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Title: "A SYSTEM AND A METHOD FOR PROTECTING AN ELECTRIC MOTOR AND ITS 
CONTROL CIRCUIT, AND AN ELECTRIC MOTOR" 



The present invention refers to a system and method for protecting an electric 
5 motor and its control circuit, which aims at detecting possible technical failures that cause 
the current to rise. 

An electric motor basically comprises a rotor and a stator. In order for this motor 
to function, that is so say, for the rotor to start moving, voltage is applied to the stator, in- 
ducing the movement of the rotor. 

10 Usually, the control of rotation speed of the motor is carried out by means of 

inverters, which in turn are formed from switches, as for instance a MOSFET (transistor). 

The application of electric motors having controlled speed is widespread, being 
used, for instance, for driving compressors, household appliances, traction, etc. 

Basically, when used in permanent-magnet motors without position sensors, 
15 the inverters are constituted by a set of diodes for branching the alternate voltage, from a 
control central that actuates the switches and a block responsible for detecting the position 
of the rotor by monitoring the voltages in the phases of motor, making a comparison be- 
tween the monitored values. The control of the motor is carried out by modulating the volt- 
age on the phase of the motor, which consists in applying and interrupting the voltage on the 
20 phases at a high frequency. By means of this modulation, it is possible to control the current 
supplied to said phases of the motor, and one can adjust it at the desired torque and speed 
for its operation. 
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in the case of induction motors, the position detector of the rotor is not used, 
the control of speed and torque being effected by modulating the voltage on the phases of 
the motor. 

in both cases, a control central is employed, which is usually constituted by a 
microcontroller or a signal processor, which receives the external command for operation of 
the motor and starting from the monitoring of internal variables of the motor/inverter (current 
on the motor, position of the rotor, etc.), generating commands that supply voltage and cur- 
rent to the motor. 

During the actuation and functioning of the motor, the current may undergo 
rises (or surge current) as a result of a overload or else as a result of a short-circuit. 

The rise of the current resulting from a overload does not immediately endan- 
ger the integrity of the motor and can be controlled. However, the current rise resulting from 
a short-circuit has a very rapid action, and so a protection mechanism should be actuated in 
order to prevent damage to the motor or the respective control circuit. 

Description Of The Prior Art 

The systems and methods for detecting surge current in electric motors 
known from the prior art usually actuate by using a predetermined current value, that is to 
say, a maximum current value is predetermined, so that the motor will not be damaged and, 
once this value is exceeded, a protection mechanism is actuated, protecting the motor or the 
respective control circuit. However, this protection method does not enable one to differenti- 
ate whether the current rise results from a overload or from a short-circuit, causing the pro- 
tection mechanism to be actuated in either situations. 

Short Decription Of The Invention 

The objective of the present invention is to provide a system and a method 
for detecting the occurrence of surge on electric motors and its control circuit, which will en- 
able one to distinguish the occurrence of overload on the motor from a short-circuit, by using 
only a current detector adjusted to a preferred limit. 

This objective is achieved by means of a system for protecting an electric 
motor and its control circuit, the control of motor speed being carried out by means of a set 
of switches, the system comprising a control central capable of measuring the electricity 
conduction time of each of the switches and to measure the time passed between the begin- 
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ning of conduction of one of the switches and the occurrence of a surge, the central making 
a comparison of said times and being capable of determining whether said surge current 
results from a overload or from a short-circuit of the electric motor. 

The present invention also refers to a method for protecting an electric motor 
5 and its control circuit, the speed control of which is effected by means of a set of switches, 
comprising a step of measuring the electricity conduction time of each of the switches, a step 
of measuring the time passed between the beginning of conduction of one of the switches 
and the occurrence of a surge current, and a step of comparing said times and consequently 
determining whether said surge current results from a overload or from a short-circuit on the 
10 electric motor. 

In addition, the present invention refers to an electric motor, the speed control 
of which is carried out by means of a set of switches, the control of said switches being ef- 
fected by a control central that is capable of measuring the electricity conduction time of 
each of the switches and to measure the time passed between the beginning of conduction 
15 of one of the switches and the occurrence of a surge current, the central making a compari- 
son of the said times and being capable of determining whether said surge current results 
from a overload or from a short-circuit on the electric motor. 

Brief Description Of The Drawings 

The present invention will now be described in greater detail with reference to an 
20 embodiment represented in the drawings, in which: 

- Figure 1 represents a schematic diagram of the speed control circuit of the 
motor and of the surge current detector according to the present invention; 

- Figure 2 shows a temporal diagram representing the behavior of the current in 
a overload current situation; 

25 - Figure 3 shows a temporal diagram representing the behavior of the current in 

a short-circuit situation; 

- Figure 4 represents a flow-diagram of the method according to the present in- 
vention. 
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Detailed Description Of The Figures 

The system for protecting an electric motor and its control circuit according to 
the present invention basically comprises a surge current detector 3, adjusted to a deter- 
mined current limit. 

5 Figure 1 schematically illustrates the motor 1 and the respective circuits for its 

control 2 and feeding. According to a preferred embodiment of the present invention, the 
motor 1 described will be of the three-phase type, which does not prevent the invention from 
being applied to another type of electric motor. 

As can be seen from figure 1 , the motor 1 and its control circuit 2 are fed by a 
10 source supplying alternate voltage that will be rectified by a set of diodes D and filtered by a 
capacitor C v A set of switches Ch1 - Ch6 is responsible for the modulation of the voltage on 
the phases F lf F 2 , and F 3 of the motor 1. The control of the set of switches Ch1 - Ch6 is car- 
ried out by a control central 7. 

The detection of surge current is carried out by means of a surge-current de- 
15 tecting circuit 3, which measures the current l RS that flows along the circuit through the re- 
sistor R s . 

As illustrated in figure 1 , the resistor R s is installed in a position of the circuit 
that allows one to read the current l M flowing through phases F^ F 2 , and F 3 of the motor, the 
current l RS basically representing the current I M . 

20 The control central 7 emits commands for closing and opening the switches 

Ch1 - Ch6, besides receiving external information, such as the signal D s , for instance. The 
signal D s is generated by the surge current detector 3, when a predetermined l L i M!T value 
(current limit) is exceeded. 

The surge current detector 3 comprises an operational amplifier mounted as 
25 a voltage comparator C 0 , the inlets of which are fed with voltages "E-" and "E+", wherein 
"E+" is the voltage of the first terminal of the resistor R s , and "E-" is the voltage of the other 
terminal of this resistor R s , plus an essentially constant voltage, defined by the voltage di- 
vider R A and R B . The +V B voltage is a constant. 

The resistor R, causes the voltage variations on the resistor R 2 (represented 
30 by the current l M of the motor) to be added to the constant voltage defined by the resistors 
Ra and R B . 
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For a situation in which the current l M flowing through the motor 1 is close to 
zero, the voltage "E-" is higher than the voltage "E+", thus causing the outlet D s of the volt- 
age comparator C D to be at "low" level. 

When the current though the motor 1 rises above a l L , M , T limit defined by the 
5 resistors R A) R B and R 1t the voltage in the inlet "E-" becomes lower than the voltage in the 
inlet corresponding to a current value beyond the admissible limit, that is to say, above the 
l LIMIT limit, thus characterizing the detection of surge current. In this situation, the outlet of the 
comparator C 0 passes from "low" level to "high" level, signaling the occurrence of surge cur- 
rent to the control central 7 by means of D s . 

10 The differentiation between a overload and a short-circuit is made by meas- 

uring the rise variation time of the current l RS , i.e., in the event of overload, the current rise 
occurs gradually, taking a relatively long period of time, until the I um ,t value is reached, 
whereas in the cases when the motor 1 enters into short-circuit, the \ UWJ value is reached 
much more rapidly, thus enabling one to detect this kind of failure by measuring the time. 

15 As already known from the prior art, the speed control is carried out by means 

of switches CM - Ch6 and, as illustrated in figures 2 and 3, the switches Ch1,Ch4 conduct 
electricity for a determined period of time T c that varies depending upon the rotation speed to 
be imposed to the motor 1 . 

In order to determine whether the kind of failure on the motor 1 results from a 
20 overload or from a short-circuit, the present invention foresees the T c -time and T d -time 
measurement. The T d -time is counted from the beginning of the conduction of the switches 
Ch until the moment when the current has reached the l LlMIT value, that is to say, when the 
surge current occurred (see figures 2 and 3). The T c -time is the time of conduction of the 
switches Ch and depends upon the situation of motor operation (basically speed and load). 

25 Figures 2 and 3 represent the temporal diagrams of the situations of overload 

and short-circuit, respectively. By comparing the two diagrams, one can see in detail that, in 
the short-circuit situation, the current l RS reaches the l UMrr value in much shorter T d time when 
compared with the T d time in the overload situation. 

As can be seen from figure 4 schematically, the criterion used for determining 
30 whether the surge current results from a overload or from a short-circuit depends upon a 
relation between the T d and T c times. Thus, when the relation T d < T c . k is true, this means 
that the motor 1 is in short-circuit, and when the relation is false, this means that the motor 1 
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has undergone a overload. The measurement of the T d and T c times, as welt as the compari- 
son between the respective values is carried out by means of the control central 7. 

The value of the constant k is a fraction or portion of the T c value (being a 
number between 0 and 1), and defines the limit for the distinction of the kind of failure that 
occurred on the motor 1, and may vary depending upon the type of motor 1 in use, in addi- 
tion to the protection level to be given to the latter. 

For instance, if the value of k is 50% (or 0.5) and if the T d time is short (shorter 
than 50% of T c ), this means that the motor 1 is in short-circuit, and it is necessary to add 
some protection mechanism in order to avoid damage to said motor 1. In the cases when T d 
is longer (ionger than or equal to 50% of T c ), this means that the motor 1 has undergone a 
overload. 

Besides enabling one to differentiate the kind of failure occurred on the motor 
1 or on one of the switches CM - Ch6, the present invention further enables one to estimate 
the value of the surge that occurred on the motor 1 by evaluating the proportion T d /T c . 

A preferred embodiment of the invention having been described, it should be 
understood that the scope of the present invention embraces other possible variations, being 
limited only by the contents of the accompanying claims, the possible equivalents being in- 
cluded therein. 
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Claims 



1. A system for protecting an electric motor (1) and its control circuit (2), the 
speed control of the motor (1) being carried out by means of a set of switches (Ch), the 

5 system being characterized by comprising a control central (7) capable of measuring the 
electricity conduction time (T c ) of each of the switches (Ch) and to measure the time (T d ) 
passed between the beginning of the conduction of one of the switches (Ch) and the occur- 
rence of a surge, the central (7) making a comparison between said times (T d) T c ) and being 
capable of determining whether said surge current results from a overload or from a short- 
10 circuit on the electric motor (1) or any of the switches (Ch). 

2. A system according to claim 1, characterized in that the occurrence of a surge 
is detected and signaled to said central (7) by means of a surge detector (3). 

3. A system according to claim 1 or 2, characterized in that the control central (7) 
indicates a condition of short-circuit of the motor (1) or on one of the switches (Ch) when the 

15 time (T d ) is shorter than the time (T c ) multiplied by a factor (k) that ranges from 0 to 1, the 
central (7) indicating a condition of surge of the motor (1) when the time (T d ) is longer than 
the time (T c ) multiplied by said factor (k). 

4. A system according to claim 3, characterized in that said factor (k) is equal to 

0.5. 

20 5. A method for protecting an electric motor (1) and its circuit (2), the speed con- 

trol of the motor (1) being carried out by means of a set of switches (Ch), the method being 
characterized by comprising a step of measuring the electricity conduction time (T c ) of each 
of the switches (Ch), a step of measuring the time (T d ) passed between the beginning of 
conduction of one of the switches (Ch) and the occurrence of a surge, and a step of com- 

25 paring said times (T d , T c ) and consequently determining whether said surge current results 
from a overload or from a short-circuit of the electric motor (1) or on any of the switches 
(Ch). 



6. A method according to claim 5, characterized in that, in said comparison step, 
a condition of short-circuit of the motor (1) or on one of the switches (Ch) is indicated when 
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the time (T d ) is shorter than the time (T c ) multiplied by sMtectorflc) tr9tSfcn§es¥foit#oQ> -T, v 
overload condition of the motor (1) being indicated when the time (T d ) is longer than the time 
(T c ) multiplied by said factor (k). 

7. A method according to claim 6, characterized in that said factor (k) is equal to 

0.5. 

8. An electric motor (1) having the speed control carried out by means of 
switches (Ch), the motor (1) being characterized in that the control of the switches (Ch) is 
carried out by a control central (7), said control central (7) being capable of measuring the 
electricity conduction time (T c ) of each of the switches (Ch) and to measure the time (T d ) 
passed between the beginning of conduction of one of the switches (Ch) and the occurrence 
of a surge current, the central (7) making a comparison between said times (T d , T c ) and be- 
ing capable of determining whether said surge current results from a overload or from a 
short-circuit of said electric motor (1) or any of the switches (Ch). 

9. A motor according to claim 8, characterized in that the control central (7) indi- 
cates a condition of short-circuit of the motor (1) when the time (T d ) is shorter than the time 
(T c ) multiplied by a factor (k) that varies between 0 and 1 , the centra! (7) indicating a condi- 
tion of overload of the motor (1) when the time (T d ) is longer than the time (T c ) multiplied by 
said factor (k). 

10. A motor according to claim 9, characterized ion that said factor (k) is equal to 

0.5. 
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FIG. 1 
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FIG. 2 




FIG. 3 
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TvX lnd depending on the detected rise time a current surge ,s detected 
Accolg to the different measured time rise compared to the conduct t.me of 
the inverter switches overcurrent or short circuit is detected. 

The document C2 discos an inverter fed electrica. ^«***^«" 
current in DC lines of the Inverter which has the same topology as P™"« 
Nation The detection of the motor current in th* DC lines is used for control 
CZses of the motor. ^ -^^^ | 
to detect an overcurrent and to execute* protection op^on Si«4£==£ " 
priorSt -d65tfnSin5BrTSSfiE5SS« cited in the search report wh ch deal 
S protection measureTi^umemDl: QB-A-2 267 ^^^^ 
Th tL rlseoiar.pverc^n, Therefore it appears 

o^nioT,lhaT^th7especttothe available state of the art, the present protect on 
e'euu dn not be *Ld from prior art and that therefore the d lS c.osed subject- 
matter can me et the requirem ents of the PCT^ 

Rq Item Vll 

Certain defects in the international application 

To meet the requirements of Rule 5.1 a) it) PCX the relevant 

disclosed in the documents 01, 02 should be mentioned in the descnpt.on and 

these documents should be identified therein. 



Form pCTOtpMli Sh«V40e (Sh»« 1) (EPO-April 1867) 



WRITTEN OPINION 
SEPARATE SHEET 



Inta 



^nal app.-caiion No. PCT/BR99/00093 



Starvations on the international application 

Concerning the independent claims 1 ,5,8 the following 

ST, id e concern appals ^ - ^"ihere • 

SJTcWm 1 raters to - a system 1* Pacing an electric motor 
clT ; hereby by the factitive use of "tor" >t is unclear if the rnotor and the 
cent, cZ belong to the claimed matter. A more precis* ^""JLto 
^ as "a protection ?U it (or o^ce) -^"^ 

D2 (e.9 Inverter fed electric motor; the concrete detection of the current etc.). ^ 

A ,so the feature in present Cairn "measuring the ^^^^^ 

each of the ^^X^ZZ^XZZ* protects 

far as the examiner feets able to unoersidnu o K k 

ci curt uses mat time CTc) wh,ch is avai.able in t„e contro. circu* for 

scenes which corresponds only vaguely to the real conduct™ time of the 

::r e I e^odied ..EynStors or ^or, F«^^ 

surge is vague and imprecise as the description merely discloses ^ the possiD.i y 

to detect a surge as a current which exceeds a particular current l.m.t. - 

The appiicant is asked to file a new set of claims with at least one i^P-^ 
Claim in each category and drafted in the lorm as required by Rut 6.3, 6.4 PCT. 



Form PCT/S«pf*l* Sh«tt40» (S**Ot 2) (EPO- April 15*7) 



PCT# 

REQUEST 



The undersigned requests that the present 
international application be processed 
according to the Patent Cooperation Treaty. 



mt/bh 99/ oon<><* 

For r^^g Office us C l/ ^ ° 



International Appl 



PCT/BR 09 / AflA^ 

nal Application NoT \1 U 1/ V» 



11 MOV 1999 11 -II 93 

International Filing Date 



LNPI/BRAtL-.'U" iNltKNATlONAL APPLICATION 
Name of receiving Office and "PCT International Application' 



Applicant's or agent's file reference 

(if desired) (12 characters maximum) PE— 3 7 03 



Box No. I TITLE OF INVENTION 

"A SYSTEM AND A METHOD FOR PROTECTION AND ELECTRIC MOTOR AND ITS 
CONTROL CIRCUIT, AND AN ELECTRIC MOTOR" 



Box No. II APPLICANT 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (that is, country) of residence if no State 
of residence is indicated be low. J 

EMPRESA BRAS I LE IRA DE COMPRESSORES S.A„ - 
EMBRACO 

Rua Rui Barbosa, 1020 
89219-901 - Joinville - SC 
Brazil 



[ J This person is also inventor. 



Telephone No. 




(47) 441- 


2548 


Facsimile No. 




(47) 441- 


2740 



Teleprinter No. 



State (that is. country) of nationality: 

BR 


State (that is, country) of residence: 
BR 


This person is applicant J | all designated r— -i all designated States except 1 1 the United States I Ithe States indicated in 

for the purposes of: 1 1 States 1 A[ the United States of America | | of America only [ J the Supplemental Box 


Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 





Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (that is. country) of residence if no State 
of residence is indicated below. J 

SCHWARZ, MARCOS GUILHERME 
Rua General Osorio - Conjunto 
Joinville - Santa Catarina 
Brazil 



Belvedere 2 



This person is: 

[ | applicant only 

|X | applicant and inventor 

1 [ inventor only (If this check-box 
is marked do not fill in below.) 



State (that is. country) of nationality: 

BR 


State (that is, country) of 
BR 


residence: 


This person is applicant I 1 all designated I | all designated States except [771 the United States | 1 the States indicated in 

for the purposes of: 1 1 States | | the United States of America UU of America only I | the Supplemental Box 


|X 1 Further applicants and/or (further) inventors are indicated on a continuation sheet. 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hereby/has been appointed to act on behalf | 1 . i 1 

of the applicant(s) before the competent International Authorities as: UU agcm I I common representative 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country.) 

DANNEMANN, SIEMSEN , BIGLER & IPANEMA MOREIRA 

Caixa Postal 2142 

Rua Marques de Olinda, 70 

Botafogo 

22251-040 - Rio de Janeiro - RJ 
Brazil 


Telephone No. 

(21) 553.1811 


Facsimile No. 

(21) 553.1812 
553.1813 


Teleprinter No. 


| | Address (or correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
1 1 space above is used instead to indicate a special address to which correspondence should be sent 



Continuation of Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 



If none of the following sub-boxes is used, this sheet should not be included in the request. 


Name and address: (Family name followed bv given name; for a legal entity: full official 
designation The address must include postal code and name of country The country of the 

QQQKC SS iFjQlCtJtcG *** tfllS D iXx *J trie LifJL/i lL.Urlt J ±JiUtC f irUJi JO, LUWMif jrf \JJ ' tJtucntc tj rtis ^tutc 

of residence is indicated below.) 
DAINEZ, PAULO SERGIO 

Rua Rui Barbosa, 1431, apt. 302, Bloco I 

Joinville - Santa Catarina 

Brazil 


This person is: 

[ | applicant only 

[ applicant and inventor 

J 1 inventor only (If this check-box 
is marked, do not Jill in below. / 


State (that is, country) of nationality: 

BR 


State (that is. country) of residence: 
BR 


This person is applicant [ 1 all designated J 1 all designated States except r~~"| the United Slates | | the States indicated in 

for the purposes of: I I States 1 | the United States of America IX 1 of America only j | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (that is. country) of residence if no State 
of residence is indicated below.) 


This person is: 

| [ applicant only 

| | applicant and inventor 

| | inventor only (If this check-box 
*~-" J is marked, do not fill in below.) 


State (that is. country) of nationality: 


State (that is. country) of residence: 


This person is applicant j | ail designated |~~] all designated States except J 1 the United States | ] the States indicated in 

for the purposes of: 1 1 States | | the United States of Amenca | ( of America only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (that is. country) of residence if no State 
of residence is indicated below.) 


This person is: 

| | applicant only 

[ j applicant and inventor 

| | inventor only (If this check-box 
*— 1 is marked do not fill in below.) 


State (that is. country) of nationality: 


State (that is. country) of residence: 


This person is applicant j | all designated I 1 all designated States except I 1 the United States | 1 the States indicated in 

for the purposes of: 1 1 States | | the United States of Amenca 1 1 of America only | 1 the Supplemental Box 


Name arid address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (that is. country) of residence if no State 
of residence is indicated below.) 


This person is: 

| j applicant only 

[ | applicant and inventor 

| | inventor only (If this check-box 
is marked do not fill in below.) 


State (that is. country) of nationality: 


State (that is. country) of residence: 


This person is applicant | | all designated I 1 all designated States except 1 1 the United Suites | 1 the States indicated in 

for the purposes of: I | States | ( the United States of Amenca | | of America only | | the Supplemental Box 


I | Further applicants and/or (further) inventors arc indicated on another continuation sheet. 



Form PCT/RO/101 (continuation sheet) (July 1998: reprint July 1999) See \otes to the 



Sheet No. 



ptt ,»p#q/ nn 093 



The following designations are 1 

° UG Uganda. ZW Zimbabwe, and any other State wh.cn is Rvreyzstan. KZ Kazakhstan. MD Republic of 

HI. Patent: . AM Armenia. ^^^SS^ -» *ate ^ * * C «« *» *" 

Moldova, RU Russian Federation, I J 1 ^' s ^- 

of the Eurasian Patent Convention and of the PCT SwitzCfland Liechtenstein. CY Cyprus DE Oeimajiy. 
,„ v nther State which is a member Mate 01 wn.n « 



□ EA 



EP 



□ OA 



AU 
AZ 
BA 
BB 
BG 
BR 
BY 
CA 



CU 

cz 

DE 

DK 

EE 

ES 

FI 

GB 

GD 

GE 

GH 



LS 
LT 
LU 
LV 



any other State 

□ AE United Arab Emirates □ ^R Liberia 

AL Albania 

AM Armenia 

AT Austria 

Australia 

Azerbaijan 

Bosnia and Herzegovina 

Barbados 

Bulgaria 

Brazil 

Belarus 

Canada 

CH and LI Switzerland and Liechtenstein 

CN China 

Cuba 

Czech Republic 

Germany 

Denmark 

Estonia 

Spain 

Finland 

United Kingdom 
Grenada 

Georgia 

□ GH Ghana 

□ GM Gambia 

□ HR Croatia 

□ HU Hungary 

□ ID Indonesia 

□ IL Israel 

□ IN India 

□ IS Iceland 

(2 JP Japan 

□ KE Kenya 

□ KG Kyrgyzstan 

□ KP Democratic People's Republic of Korea 



National Patent (if other kind of protection t 



□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 



□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 
□ 
□ 
□ 

El 
□ 
□ 
□ 
El 



Lesotho 

Lithuania 
Luxembourg 
Latvia 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedoma 



MN Mongolia 

MW Malawi 

MX Mexico 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 
Sweden 
Singapore 

Slovenia 

Slovakia 

Sierra Leone 

Tajikistan 

Turkmenistan 

Turkey 

Trinidad and Tobago 

Ukraine 

Uganda 

United States of America 



NO 

NZ 

PL 

PT 

RO 

RU 

SD 

SE 

SG 

SI 

SK 

SL 

TJ 

TM 

TR 

TT 

UA 

UG 

US 



□ 
□ 
□ 
□ 
□ 



uz 

VN 
YU 
ZA 
ZW 



Uzbekistan . . 
Viet Nam . . . 
Yugoslavia . . 
South Africa 
Zimbabwe 



□ 
□ 
□ 



KR 
KZ 
LC 
LK 



n u„]< hnxes reserved for designating States which have 
Republic of Korea 

□ 

□ 



Kazakhstan 
Saint Lucia 
Sri Lanka 



d=s ig „a„onwUisn^ 

FormPCT/RO/10l (second sheet) (July 1999) 



Box No. VI PRIORITY CLAIM 



Sheet No 



|_ [Further prionn^TlaTrnsTrc marcaufa 



in the Supplemental Bo\ 



Filing date 
of earlier application 

(dav/montli/year) 



item ( 1 ) 

12 November 1998 
2.11.98 



LL 



Number 
of earlier application 



PI 9804608-0 



Where earlier application is 



national application: 
counm 



regional application:* 
regional Office 



BR 



international application 
receiving Office 



item (2) 



item (3) 



HThe receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
of the earlier application(s) {only if the earlier application was filed with the Office which for the 

purposes of the present international application is the receiving Office) identified above as item(s): 

* Where the earlier application is an ARIPO application, it is mandatory to indicate in the Supplemental Box at least one country parry to the Parts 
Convention for the Protection of Industrial Property for which that earlier application ^vas filed (Rule 4. W(b)(ii)). See Supplemental Box 



01 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of Internationa! Searching Authority (ISA) 

(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen; the two-letter code may be used/. 

ISA/ EPO 



Request to use results of earlier search; reference to that search Of an earlier 
search has been carried out by or requested from the International Searching Authority) 



Date (day/month/year) 



Number 



Country (or regional Office) 



Box No. VIII CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 

request 4 

description (excluding 
sequence listing part) 6 

claims 2 

abstract 1 

drawings 3 

sequence listing part 

of description : 



Total number of sheets 



16 



This international application is accompanied by the item(s) marked below: 

1. E fee calculation sheet 

2. (3 separate signed power of attorney 

3. □ copy of general power of attorney; reference number, if any: 

4. □ statement explaining lack of signature 

5. □ priority document(s) identified in Box No. VI as item(s): 

6. □ translation of international application into (language): 

7. Q separate indications concerning deposited microorganism or other biological material 

8. □ nucleotide and/or amino acid sequence listing in computer readable form 

9. 53 other (specify), inventors 1 assignment 



Figure of the drawings which 

should accompany the abstract: 1 


Language of filing of the 

international application: Eng 1 1 Sh 


' Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the request). 



Dannemann, Siemsen, Bigler & Ipanema Moreira 




For receiving Office use only 



1 . Date of actual receipt of the purported 
international application: 



3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 



±L NOV i 1 -H pq 



4. Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 



5. International Searching Authority , 
(if rwo or more arc competent): loA / 



6. f— — 1 Transmittal of search copy delayed 
I 1 until search fee is paid. 



2. Drawings: 
| | received: 

| | not received: 



For International Bureau use only 



Date of receipt of the record copy 
by the International Bureau: 



Form PCT/RO/101 (last sheet) (July 1998; repnnt July 1999) 



See Notes to the request form 



This sheet^^^ part of and does not count as a sheet of t^j^ernattonal application 

PCT 



FEE CALCULATION SHEET 
Annex to the Request 



Applicant's or agent's 
file reference 



PE-3703 



For receiving Office use only 



pct/br 99/ 0 0 093 

International application No. 



Date stamp of the receiving Office 



Applicant EMPRESA BRAS I LE IRA DE COMPRESSORES S.A - EMBRACO , 
SCHWARZ, MARCOS GUILHERME and DAINEZ , PAULO SETRGIO 



CALCULATION OF PRESCRIBED FEES 

1. TRANSMITTAL FEE 

2. SEARCHFEEPM 550 x 1.034970 
International search to be carried out by EPQ 



I R$ 236,00 



1 R$ 569,23 



(If two or more International Searching Authorities are competent in relation to the international 
application, indicate the name of the Authority which is chosen to carry out the international search.) 

3. INTERNATIONAL FEE 
Basic Fee 

The international application contains 1 6 sheets. 

first 30 sheets CHF. 650*1,257320 . . . | R$ 817,25 F^l 
x - = I [b2 



additional amount 



remaining sheets 
Add amounts entered at bl and b2 and enter total at B . . . 
Designation Fees 

The international application contains 7 designations. 



R$ 817,25 pT| 



number of designation fees 
payable (maximum 10) 



x CHF 15 0x1.25732 0= | R$ 1.320,18rp"1 

amount of designation fee 



Add amounts entered at B and Dand enter total at I 

(Applicants from certain States are entitled to a reduction of 75% of the 
international fee. Where the applicant is (or all applicants are) so entitled, the 
total to be entered at I is 25% of the sum of the amounts entered at B and D) 



5. TOTAL FEES PAYABLE 

Add amounts entered at T. S, I and P, and enter total in the TOTAL box 





-** • — ~* ' ' ^ - i 1 

75,00 P 




R$ 


3.017,66 


TOTAL 



| I The designation fees are not paid at this time. 



MODE OF PAYMENT 

□ authorization to charge i 1 . . . . 

deposit account (see below) | | bank draft 

| | cheque | X| cash 

| [ postal money order Q revenue stamps 



| | coupons 

| | other (specify): 



DEPOSIT ACCOUNT AUTHORIZATION (this mode of payment may not be available at all receiving Offices) 
The RO/ | | is hereby authorized to charge the total fees indicated above to my deposit account. 

□ (this check-box may be marked only if the conditions for deposit accounts of the receiving Office so permit) it 
hereby authorized to charge any deficiency or credit any overpayment in the total fees indicated above to m> 
deposit account 

□ is hereby authorized to charge the fee for preparation and transmittal of the priority document to the Internationa 
Bureau of WIPO to my deposit account. 



Deposit Account No. 



Date (day/month/year) 



Signature 



Form PCT/RO/101 (Annex) (January 1999; reprint July 1999) 



See Notes to the fee calculation s 



The demand must be filed directly with the competent International Preliminary Examining Authority or, if two or more Authorities are competent, 
with the one chosen by the applicant The full name or two-Utter code of that Authority may be indicated by the applicant on the line below 

IPF.A/ EPQ 



PCT 

DEMAND 

under Article 31 of the Patent Cooperation Treaty: 
The undersigned requests that the international application specified below be the subject of 
international preliminary examination according to the Patent Cooperation Treaty and 
hereby elects all eligible States (except where otherwise indicated). 



CHAPTER II 



Identification of IPEA 


Date of receipt of DEMAND 


Box No. I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 


Applicant's or agent's file reference 
PE-3703 


International application No. 
PCT/BR99/00093 


International filing date (day/month/year) 
11 November 1999 
(11.11.99) 


(Earliest) Priority date (day/month/year) 

12 November 1998 
(12.11.98) 


Title of invention 

"A system and a method for protection and electric motor and its 
control circuit, and an electric motor" 


Box No. II APPLICANT(S) 


Name and address: (Family name followed by given name; Jar a legal entity f^ official designation 
The aaaVess must inchide postal code and name of country .) 

E MP RES A BRASILEIRA DE COMPRESSORES S.A. 
EM BRA CO 

Rua Rui Barbosa, 1020 
89219-901 - Joinville - SC 
Brazil 


Telephone No.: 

(47) 441-2548 


Facsimile No.: 

(47) 441-2740 


Teleprinter No.: 


State (that is. country) of nationality: 

BR 


State (that is. country) of residence: 
BR 


Name and address: (Fcmlyncme folknved by given name; for a legal entity, fidl official designation The address must include postal code and name of county.) 
SCHWARZ, MARCOS GUILHERME 

Rua General Osorio - Con junto Belvedere 2 

Joinville - Santa Catarina 

Brazil 


State (that is. country) of nationality: 

BR 


State (that is. country) of residence: 
BR 


Name and address: (Family name followed by given rone; far a legal tntityjidl official designation. The address must include postal code and name of country J 
DAINEZ, PAULO SfiRGIO 

Rua Rui Barbosa, 14 31, apt. 302, Bloco I 

Joinville - Santa Catarina 

Brazil 


State ( that is, country) of n ati onal ity : g ^ 


State (that is. country) of residence: 
BR 


1 | Further applicants arc indicated on a continuation sheet. 



Form PCT/1PEA/401 (first sheet) (July 1998; reprint January 2000) 



See Notes to the demand form 



Shed No. 02 



International application No. 
PCT/BR99/00093 



Box No. Ill AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The following person is | x| a S cnl [^] common representative 

and | xl nas been appointed earlier and represents the applicant(s) also for international preliminary examination. 

| j is hereby appointed and any earlier appointment of (an) agcnt(s)/common representative is hereby revoked. 

I I is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to 
the agent(s)/common representative appointed earlier. 



Name and address: (Family namefollowed by given name ; for a legal entity. full official designation. 
The address must include postal code and name of country ) 

DANNEMANN, SIEMSEN, BIGLER & IPANEMA MOREIRA 

Caixa Postal 2142 

Rua Marques de Olinda, 70 

Botaf ogp 

22251-040 - Rio de Janeiro - RJ 
Brazil - 



Telephone No.: 

(5521)= 553.1811 



Facsimile No.: 

(5521) 553-1312 
553-1813 



Teleprinter No.: 



□ Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special addr ess to which correspondence should be sent 



Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments:* 

1. The applicant wishes the international preliminary examination to start on the basis of: 
I x l the international application as originally filed 

the description I xl as originally filed 

I I as amended under Article 34 

the claims I xl as originally filed 

| | as amended under Article 19 (together with any accompanying statement) 
| | as amended under Article 34 

the drawings I X | as originally filed 

I | as amended under Article 34 

2. | | The applicant wishes any amendment to the claims under Article 19 to be considered as reversed. 



3. 



| I The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months 
from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made 
under Article 1 9 or a notice from the applicant that he does not wish to make such amendments (Rule 69. 1(d)). (This check- 
box may be marked only where the time limit under Article 19 has not yet expired) 

Where no check-box is marked, international preliminary examination will start on the basis of the international application 
as originally filed or, where a copy of amendments to the claims under Article 1 9 and/or amendments of the international application 
under Article 34 are received by the International Preliminary Examining Authority before it has begun to draw up a written opinion 
or the international preliminary examination report, as so amended. 



Language for the purposes of international preliminary examination: .Encjl ish 

1 x[ which is the language in which the international application was filed. 

I | which is the language of a translation furnished for the purposes of international search. 

1 | which is the language of publication of the international application. 

| j which is the language of the translation (to be) furnished for the purposes of international preliminary examination. 



Box No.V ELECTION OF STATES 



The applicant hereby elects all eligible States (thai is. ail States which have been designated and which are bound by Chapter If of 
the PCT) 

excluding the following States which the applicant wishes not to elect: 



Form PCT/IPEA/401 (second sheet) (July 1998; reprint January 2000) 



See Notes to the demand form 



# 



Sheet No. . 



03 



International application No 
PCT/BR99/00093 



Box No. VI CHECK LIST 



The demand is accompanied by the following elements, in the language refen-ed to in 
Box No. IV, for the purposes of internationaJ preliminary examination: 



1 . translation of international application 

2. amendments under Article 34 

3. copy (or, where required, translation) of 
amendments under Article 19 

4. copy (or, where required, translation) of 
statement under Article 19 

5. letter 

6. other (specify) 



sheets 
sheets 

sheets 

sheets 
sheets 
sheets 



For International Preliminary 
Examining Authority use only 



received 

□ 
□ 

□ 

□ 
□ 
□ 



not received 

□ 
□ 

□ 

□ 
□ 
□ 



The demand is also accompanied by the item(s) marked below: 
1- |x 1 fee calculation sheet 

2. | | separate signed power of attorney 

3. I | copy of general power of attorney; 
' ' reference number, if any : 



4. | | statement explaining lack of signature 

5. (~~ I nucleotide and ( 

computer readal 

6. [ | other (specify): 



5. (" ~ I nucleotide and or amino acid sequence listing in 
1 computer readable form 



Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 

Next to each signature, wwUcatt the name of the person string and the capacity invhichthe person signs (if such capacity is not oinwusfrom reading the demand). 




Dannemann, 



Ipaneraa Moreira 



For International Preliminary Examining Authority use only 



1 . Date of actual receipt of DEMAND: 



2. Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60. 1 (b): 



□ The date of receipt of the demand is AFTER the expiration of 1 9 months I I The applicant has been 

from the priority date and item 4 or 5, below, docs not apply. ' — < informed accordingly. 

□ The date of receipt of the demand is WITHrN the period of 19 months from the priority date as extended by virtue of 
Rule 80.5. 



□ Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival 
is EXCUSED pursuant to Rule 82. 



— For International Bureau use only 

Demand received from 1PEA on: 



Form PCT/1PE A/401 (last sheet) (July 1998; reprint January 2000) 



See Notes to the demand form 



# 



PCT 



CHAPTER II 



53S£no. PCT/BR99/0009 3 



FEE CALCULATION SHEET 
Annex to the Demand for international preliminary examination 

For International Preliminary Examining Authority use only — ^ 



Applicant's or agent's 
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Date stamp of the IPEA 
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EMPRESA BRAS I LEI RA DE COMPRESSORES S.A. - EMBRACO 
at al 



Calculation of prescribed fees 



1 . Preliminary examination fee 



| DEM 749.58 | p | 



2. Handling fee (Applicants from certain States are 
entitled to a reduction of 75H of the handling fee. 
Where the applicant is (or ail applicants are) so en- 
titled, the amount to be entered at H is 25H of the i DEM 
handling fee) I 



287.51 



3. Total of prescribed fees 

Add the amounts entered at P and H 
and enter total in the TOTAL box .... 



DEM 1.037.09 
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Mode of Payment 



authorization to charge deposit 
account with the IPEA (see below) 



□ 

1 1 cheque 

| | postal money order 

| X | bank draft 



□ cash 

[ | revenue stamps 

| | coupons 

I I other (specify): 




Deposit Account Authorization (this mode of payment may not be available at all IPEAs) 

The IPEA/ | | is hereby authorized to charge the total fees indicated above to my deposit account 

□ (this check-box may be marked only if the conditions for deposit accounts of the IPEA to permit) is hereby 
authorized to charge any deficiency or credit any overpayment in the total fees indicated above to 
my deposit account 



Deposit Account Number Date (day/month/year) Signature 
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Code: 311878002 — - 

, 100ANO> 

EUROPEAN PATENT OFFICE 
Erhardstrasse 27 
D-80298 Munchen 
DE-Alemanha 

Att.: Kern, H. 

Authorised officer/Examiner 

Fax.: 0049 89 2399 4465 Sao Paulo, November 13, 2000 

(fax and air courier) 

Ref . : PCT - International Patent Application PCT/BR99/00093 
filed on November 11, 1999 
Reply to the first written opinion 

EMPRESA BRAS I LEI RA DE COMPRESSORES S.A. - EMBRACO 

Our ref.: PE-3703 (ffi) 



Dear Sirs, 

In reply to the first written opinion mailed on August 22, 2000, the applicant offers the 
following comments with respect to section V, items V, VII and VIII thereof. 

Re item V 

None of the prior art documents disclose a system nor a method to protect an electric 
motor and its control circuit, said solution monitoring the time of the conduction of the 
switches used to feed the motor, and simultaneously monitoring the occurrence (and 
the time of the occurrence) of a surge current. By using this approach it is possible 
conclude if a rise of the electric current is result of an overload or a result of a short- 
circuit and prevent the damage of the motor or its control circuit. Therefore, the 
applicant believes that the present invention is patentable in the light of the prior art. 

Re item VII 

A brief discussion of the relevant prior art disclosed in the documents GB 2 267 190 
and US 4 558 264 has been included in the specification to meet the requirements of 
Rule 5.1 a) ii) of the PCT. 

Re item VIII 

Claim 1 has been amended to recite more clearly the characteristics of the present 
invention, and to include the common features with D2 in the preamble i.e. a control 
circuit including a set of switches to control the speed of an electric motor. 

The applicant has not excluded the phrasing using the word 'lor", since the suggested 
phrase would not define the invention correctly. In this sense, the applicant has the 
following comments: The present invention is a system that will protect simultaneously 
a combination of an electric motor and its control circuit. The motor and said control 
circuit are not the object of the present invention and, according to the present 
invention, it is possible to protect any motor that is fed by a set of switches. The first 
paragraph of the specification has been amended to clarify this issue. 

Referring to the phrase "measuring the electricity conduction time...", the applicant 
understands that it is supported in the description (see first paragraph of page 3 of the 
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amended specification). The applicant also believes that by reading the specification 
(see line 18-20, page 1; line 9-13, page 4; line 15-18, page 5 of the amended 
specification; and figures 1-3) a person skilled in the art would be able to understand 
that the switches Ch conduct electricity for a certain time. Further, in fact the conduction 
time of a thyristor or a transistor is different than a theoretic conduction time, but the 
applicant believes that a person skilled in the art would be able to preview these 
differences and make the necessary adjustments. 

The problem referring to the vagueness of the "occurrence of a surge* 1 , has been 
corrected by amending the claim. 

Further, the applicant has amended the other independent claims to recite more clearly 
the characteristics of the present invention and to protect different aspects of the 
present invention. 

Finally, the specification has been amended on page 4, lines 14-17 and page 5, line 19 
to describe more clearly the invention. The applicant observes that these amendments 
do no include hew matter to the specification. 

In view of the above comments, applicant files herewith new pages 1-6 of the 
specification and claims and now awaits receipt of a favourable international 
preliminary report. 



Very truly yours, 

Frank Fischer 
(Agent for the applicant) 



P£ 3703 epo tJoc 
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Applicant s or agent's file reference 
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International application No. 
PCT/BR99/00093 
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IMPORTAJVT NOTIFICATION 



International filing date (day/monthArear) 
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Priority date (day/month/year) 
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From the INTERNATIONAL SEARCHING AUTHORITY 


PCT 

NOTIFICATION OF TRANSMITTAL OF 
OR THE DECLARATION 

(PCT Rule 44.1) 


To: 

DANNEMANN, SIEMSEN, BIGLER & 

IPANEMA MOREIRA 

Caixa Postal 2142 

22251-040- Rio de Janeiro - KJ 

BRAZIL 


Date of mailing 

(day/month/year) 05/06/2000 


Applicant's or agent's file roferenoe 

PE-3703 


FOR FURTHER ACTION See paragraphs 1 and 4 below 


International application No. 

PCT/BR 99/00093 


International filing date 
(day/monthfyear) 11/11 / 1999 


Applicant 

EMPRESA BRAS I LE IRA DE C0MPRESS0RES S.A et al . 



1 . [^] The applicant is hereby notified that the International Search Report has been established and is transmitted herewith. 



Filing of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46): 

When? The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
International Search Report; however, for more details, see the notes on the accompanying sheet 

Where? Directly to the International Bureau of WIPO 
34, chemin des Colombettes 
1 21 1 Geneva 20, Switzerland 
Fascimile No.: (41 -22) 740.14.35 



ro 



For more detailed Instructions, see the notes on the accompanying sheet. 

2. I — I The applicant is hereby notified that no International Search Report will be established and that the declaration under 
I — ' Article 1 7 (2) (a) to that effect is transmitted herewith. 

3. Q With regard to the protest against payment of (an) addHional fee(s) under Rule 40.2, the applicant is notified that: 

□ the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 

| | no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Further action(s): The applicant is reminded of the following: 

Shortly after 18 months from the priority date, the international application will be published by the International Bureau. 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the International Bureau as provided in Rules 90o/s.1 and 90b/s.3, respectively, before the 
completion of the technical preparations for international publication. 

Within 19 months from the priority date, a demand for international preliminary examination must be filed if the applicant 
wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later). 

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry into the national phase 
before all designated Offices which have not been elected in the demand or in a later election within 1 9 months from the 
priority date or could not be elected because they are not bound by Chapter II. 
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Name and mailing address of the International Searching Authority 
European Patent Office, P.B. 5818 Patentlaan 2 
*m NL-2280 HV Rijswijk 

&J1 Tel. (+31 -70) 340-2040, Tx. 31 651 epo nt, 
Fax: (+31-70) 340-3016 



Authorized officer 

Gregory Adam 



Form PCT/ISA/220 (July 1998) 



NOTES T^PbRM PCT/ISA/220 



These Notes are intended to give the basic instructions concerning the filing of amendments under article 19 The 
Notes are based on the requ.rements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions 
under that Treaty In caseof d.screpancy between these Notes and those requirements, the latter are applicable For more 
detailed information, see also the PCT Applicant's Guide, a publication of WIPO. 

In these Notes, "Article", "Rule", and "Section" refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions, respectively. 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after having received the international search report, one opportunity to amend the claims of the 
international application. It should however be emphasized that, since alt parts of the international application (claims 
description and drawings) may be amended during the international preliminary examination procedure, there is usually 
no need to file amendments of the claims under Article 1 9 except where, e.g. the applicant wants the latter to be published 
for the purposes of provisional protection or has another reason for amending the claims before international publication. 
Furthermore, it should be emphasized that provisional protection is available in some States only. 



What parts of the international application may be amended? 

Under Article 1 9, only the claims may be amended. 

During the international phase, the claims may also be amended {or further amended) under Article 34 before 
the International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Examining Authority. 

Upon entry into the national phase, all parts of the international application may be amended under Article 28 
or, where applicable, Article 41 . 



When? Within 2 months from the date of transmittal of the international search report or 1 6 months from the prionty 

date, whichever time limit expires later. It should be noted, however, that the amendments will be considered 
as having been received on time if they are received by the International Bureau after the expiration of the 
applicable time limit but before the completion of the technical preparations for international publication 
(Rule 46.1) 



Where not to file the amendments? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been/is filed, see below. 



How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of 

one or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is 
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must 
be renumbered consecutively (Administrative Instructions, Section 205(b)). 

The amendments must be made in the language in which the international application is to be published. 



What documents must/may accompany the amendments? 
Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended claims. It should not be 
confused with the "Statement under Article 19(1)" (see below, under "Statement under Article 19(1)"). 

The letter must be In English or French, at the choice of the applicant. However, If the language of the 
international application is English, the letter must be In English; if the language of the international application 
is French, the letter must be in French. 



Notes to Form PCT/ISA/220 (first sheet) (July 1998) 



NOTES 4^0RM PCT/ISA/220 (continued) 

(i) the claim is unchanged; 

(ii) the daim is can eel ted, 
(jii) the claim is new; 

(iv) the claim replaces one or more claims as filed; 

(v) the claim is the result of the division of a claim as filed. 

Rowing e^^ 
accompanying letter: 

, ^reongin^^^^^^ 

Si^d 1 ^^; new Cairn. 49 to 51 added." 

2 .Where original* the « ^^loT^ °' '" C ' a ' mS 1 1 " 

new claims]. 7 t . 3 canoe tled; new claims 1 5, 1 6 and 1 7 added." or 

-Claims 1 to 6 and 1 4 unchanged claims 7 to 1 3 canoe Qther unchanged 

•Claims 7 to 13 cancelled; new claims 15, lb ana l / aaw . 
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INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant's or agent's file reference 

PE-3703 


CQp FURTHER see Notification of Transmittal of International Search Report 

(Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


International application No. 

PCT/ BR 99/00093 


International filing date (day/month/year) 

11/11/1999 


(Earliest) Priority Date (day/month/year) 

12/11/1998 


Applicant 

EMPRESA BRASILEIRA DE COMPRESSORES S.A....et al. 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 



This International Search Report consists of a total of _ 



. sheets. 



[y| tt is also accompanied by a copy of each prior art document cited in this report. 



1 Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
' — 1 Authority (Rule 23. 1 (b)). 

b. With regard to any nucleotide andVor amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

| J contained in the international application in written form. 

j^j filed together with the international application in computer readable form. 

Q furnished subsequently to this Authority in written form. 

j j furnished subsequently to this Authority in computer readble form. 

| | the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
| | the statement that the information recorded in computer readable form is identical to the written sequence listing has been 

furnished 

2. Q Certain claims were found unsearchable (See Box I). 

3. Q Unity of invention is lacking (see Box II). 

4. With regard to the title, 

| | the text is approved as submitted by the applicant. 

|X[ the text has been established by this Authority to read as follows: 

A SYSTEM AND A METHOD FOR PROTECTING AN ELECTRIC MOTOR AND ITS CONTROL CIRCUIT 
AND AN ELECTRIC MOTOR 



With regard to the abstract, 

|X| the text is approved as submitted by the applicant 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority 

6. The figure of the drawings to be published with the abstract is Figure No 



jX| as suggested by the applicant. □ None of the figures. 

[ ] because the applicant failed to suggest a figure. 

| "j because this figure better characterizes the inventton. 
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ALTERNATION^ 
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I^H^itional application No. 






PT^BR 99/00093 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC7: H02H 7/08, H02P 7/00 

Accordin g lo International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC7: H02H, H02P 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


GB 2267190 A (INDUSTRIAL TECHNOLOGY RESEARCH 
INSTITUTE), 24 November 1993 (24.11.93), 
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